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The advantages of twin-screw compressor include high reliability, good 
adaptability, ease of operation and maintenance, the ability to transport various mixed 
liquids. Thereby, the twin-screw compressor has been widely used in automotive, 
compression, refrigeration, metallurgy, buildings and other industrial field. A pair of 
conjugate screw rotors is the most crucial component of the twin-screw compressor, 
whereby the machining precision of the screw rotors can greatly affect performance of 
the compressor. Rotors manufacturing precision are meaningful to reduce the energy 
consumption and emissions reduction. With the development of modern mechanical 
design and manufacturing technology, a number of specific CNC machines and 
auxiliary software have been developed abroad. In our country, research in this area is 
still in the development stage, key technologies such as profile designing, processing 
equipment, processing and assembly process still have a long distance with developed 
countries because of the technology blockage. Based on this background, the high 
performance and precision processing technology research of accurate and complex 
screw rotors are present in this dissertation. 
1. The fundamental structure, operating principle of twin-screw compressor and 
the development status of rotor profile are introduced firstly. Based on this, the motion 
relationship, contact line, blow hole, area between the tooth, coefficient of useful area, 
volume, displacement and other geometric characteristics of female and male rotors 
are studied. Finally, three frequently-used rotor profile design methods are also 
presented. All of these offer a theoretical foundation for the following research. 
2. Focus on the profile grinding of precision rotor, the dissertation deduced a 
mathematical model of rotor grinding form forming wheel to enhance the machining 
accuracy of rotors. The wavelet based fairing method and parameters cubic spline 
interpolation are used in the field of screw compressor to fairing the bad point and the 
uneven distributions of forming wheel profile. Finally, the influence rules of center 
distance and installation angle on forming wheel profile calculation are investigated 
using variables changing. 
3. In order to comprehensively analyze the influence of the composite error, 
which includes machine tool geometric error, thermal deformation error, force 















error analysis of rotor profile is presented. This method contains five independent 
error models (centre distance error, offset error, axial position error, setting angle error 
and pitch error) and one synthetic error model. The machined rotor profiles can be 
calculated by the established error models and the effects of each error factor on rotor 
profile are then revealed. 
4. To improve the accuracy of rotor profile which under the influence of 
composite error of machine tool, a new method of rotor profile error compensation 
base on forming wheel redesign is presented. Compared to the traditional method to 
improve the machining accuracy of machine tools (error prevention method and error 
compensation method), the proposed method breaks the limitations of machine tool 
processing accuracy of error prevention method, and also avoids the difficulties (such 
as error comprehensive model of machine tool is not accurate enough, the time of 
machine tool error detection and identification is too long, the robustness of error 
compensation is not high, etc) of error compensation method. 
5. Based on the lightweight design idea of machine tool, a new large rotor 
piecewise grinding method is introduced to avoid the traditional method using large 
machine tool and forming wheel to machine large rotors. The large rotors can be 
machinied by ordinary arc wheel in ordinary CNC screw rotor grinding machine tool 
by the proposed method. 
6. A digital graphic scanning (DGS) method based on computer graphics is 
proposed to solve the problem of the calculation of screw rotor or forming tool. This 
method can avoid the complex analytic calculation in the analytic gearing envelope 
theory. The key technology of DGS is extraction the data of swept surface by 
scanning the pixel matrix of screen and capturing the coordinates of critical pixels of 
specifies color. The DGS method is also fit for the design of gears, worm, milling and 
other envelope method generated products. 
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